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(54) Title: SELF-POSITION ESTEMATING DEVICE FOR LEG TYPE MOVABLE ROBOTS 
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(57) Abstract: On the basis of a deviation between 
the detected or estimated value of the actual attitude 
of a predetermined region of the upper body (3) or 
the like of a robot (1), and the posture of a target gait, 
the amount of attitude rotation deviation change as the 
amount of time-dependent change in this deviation is 
found. Supposing that the robot (1) has turned around 
a certain axis of rotation by this amount of rotation 
deviation change, the position of the robot (1) (for 
example, ground-engaging position) is estimated. 
Further, the accuracy of the estimated position is 
improved by correcting the estimated position of the 
robot (1) by inertial navigation system according to 
the diflference between this estimated position and 
the position of the robot (1) estimated by inertial 
navigation system using an acceleration sensor or the 
Like. 
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^^^^s^S2 0 oiS)^^mT^mm^^(D—m^mj^m\zmm.T^^> 
m^^-^um^^i^Lm^^mMit. :$:mmA\z^^wf^ 3233450 ^\zm 

mm^ o^r:i\tmmo izm-vmmi^. mmummmm\zuumMiiLn\z 
mm\^x0±T^ ^"^iz^^^n^o ^^mmm.M\z-^v^x%mm:x& 
25 §0 ^n\z^r)^^^n^mms.^itmmmm.m.\t. mMmmiz:^n^ 



wo 03/090980 PCT/JP03/05448 

3 1 

5 :^riBj) -v<DmmzMpm.m.) ^n^nms (a), (b) fcn 

^iziit. >^m^mmT\t±iza(D/'^:^ — >trAV. ^^m-^i^o izmw 
15 tftjtt*, -esjjit^^s (a) \z-.^mm'^^'r^f>\zm.^'^n^o ^com 

20 gI9J^, MIB^^^^^S 2 0 0 O^^^^KMa^ f3i&ZS\Z. m6\z 

s 0 1 0 iccfev^T^^J t ^ 0 ^c:550a9<fci-sj^£ffi^ ®^»3'ffc:f^ll 

25 ^^V^'^S 0 1 2^MTS 0 1 4ttJi^, ^JI^M^^OiJ^-fT^llDiit^ 



wo 03/090980 PCT/JP03/05448 

3 2 

i^v^Ts 0 1 6 \zm^. B'E.&mmmmM^2 1 4iz^^^cLi&nm 
^it^^ff -5. s 0 1 6 iz^\ff^mmi^^ii(DiHm\z.%^m^^wju:^y 

s ^^«s 0 3 2 RTtcijBjf ^ s o 2 o £J^I^©^Mf*. 

:^mmmA-fy^^\zmmL'-^p cT^j^m^ikm wo/02/40224 v^t^M 

iBPCTffilg PCT/JP02/13596 fcf^i^ ^ ig $ tlT CD T . :$im 

s 0 2 0 teJit?^#j^BtKij t ^ 0 fc:gjffi>fb;"r§o j^cViTS 0 2 2 fcii 

mv&^m^^m). 2 ^ g cdjsiws^ 2 2 (^^iHf^^oD]ips^2 2) 



wo 03/090980 PCT/JP03/05448 

3 3 

m.^mm-r^mmmmM/'^^ aigzMpmai^^^^f zmp 

#jc:*3ViTD3}^y h 1 (Dmm^'mizyfmmf)t^c:/^\,^^z>y3imm^^^ 
^22 ^:k'Ammm-^wmmmmizM}t^T^i±mmm^^'W}^^'r t^<D 
^m(Dmm^^2 2(Dmmmm&m:mmizMmT^%<D'^^^. ^hx. 



wo 03/090980 PCT/JP03/05448 

3 4 

^U;f^tutH P C T<2^|S^?g WO/02/40224. ^ S PCT/JP02/ 
13596 fc|Jg§g$nT(ri-5©T> CI niSA-h © IJa ^ ^# B^f ^ , 
20 S 0 1 0 e> S 0 2 4 ^T'^C^T^aa^frtDT^. S 0 2 6 (rjt^?-, 

0 2 & (Dnm^-t. cT<^m<^mi wo/02/40224, ab^vi^ pct/ 

JPO2/ 13596 bTViS OT, insil?}^, ein^A JiCD^§8 

25 



wo 03/090980 PCT/JP03/05448 

3 5 

iS'f^s^e^fefeo-efe^, 2: ® s 0 2 8 co^[isco#iiti> mbbpct^ 

WO/'02/40224, ^ -5 V> « PCT/JP02/ 13596 -^^^ClS&^^S 

10 ^v^Ts 0 3 0 izm^. .^mmm(Dm^miSL^^Ti)'^^'^^^<Dmmm 

WC^^\Z — ^T^ ^3 \Z. — ^7<£^^iEt*5, 2121 

S 0 3 0 fc:fel>^T^|fiI#^A^^-i$'€^iEbfe^. 2fe § Vi S 0 1 
8 (DmWr^MifiN 0'^3S>^m'^\Z}t. S 0 3 2 JCJi^^> ^^HJ^^II^flt 
15 ^^^T^o il(^^aSCD#M«, fulBP C T^BB^fg WO/02/40224, 
^^V^t^ PCT/JP02/ 13596 UTV^ -SOD T?, C^lTJi. 21 

^V>^S 0 3 4 {Cit<^> P C Tmil PCT/JP02/1S596 ^(D^Mm 

20 f^^^^-rso 

^^l.i7?S 0 3 6lC3t^, ^^^JStfeffl^^J t ^ A t :€frt*i4>b, SOI 

25 0 6 ^^mvx ^<Dmmj^mz%^um::L-^y h e o otitiBii^^ 



wo 03/090980 PCT/JP03/05448 

3 6 

:^mnn) 2 0 2 ic:it^3S&e>n§o 

0 6T«. ^i^^mK-tiJit,^^W-2 2R. 2 2Lfc^@H^n, gi^^S 

xKrf^^^gp 2 0 4 \zm^n^. 

izm<oti^o njj^y b^^sr^^^;!/ 2 0 2 @ei-h#:&m^# (fi 
^n^^m^T^m^2 , 2©i 2m«)M0 (1 or (d ;^^) ®m 

h O-'^ 2 0 8 tl. O^i^^; hmin^'E'fJV 2 0 2 7?^ ffi M 
fi^ (fit) ^ aMMi: UTO^^y h 1 CD 1 2 iia<;DMS5®^&^5itf!$m 
20 T So 

^nr:im^±i$^mm h^^^f^mm 2 o o j&t^^L/^@0±#:^^ 

25 -5 •r5^:b-&llJl#:^^:^®M 9 errx, 0 erry 



wo 03/090980 PCT/JP03/05448 

3 7 

rn] (XlftUlD) CO^i^^^^T^D, e eiry it}dy^:^J^ ( Y Ift IH ) 
Mdmd t(D^t}\z — WcT ^ <i: -5 fc, ^#^l^^g 2 0 0;5^^#;^Sn 

izM-r^mmm^izm^^-^^x. mmm^ (;^^i,^^tmmmm.<D 2 
m) <Dm^Hmw-miifim/\-^\z:f^^^^izmmt^o 

20 m^m±-^-^^r^^iZ!ii^^f3i^^(o^mmm sj£X33^> 

Scfc-s ^c^jEb;fe> mm^w^^mm^ i^m) x$>^o 
&,r{z. mmm^miz^iir^s 0 1 e (D^-a^mmmm^Bmiz-D 
25 tiT. ^(Dyu—^^—hx^^mi 0 ^m^^xm^T^o u^. 



wo 03/090980 PCT/JP03/05448 

3 8 

i^^-f u-^>'i^mmm^m^T^rzit<Dm^^izmM&'i}\zxijir^ c t 

15 J*:Vi-TS 2 0 0 2 JCil^. h l(DmMi^m^Vrc:d^^f}^^m^ 

ir^o ^<D%\'^iz^\,^xu, &.Tizmmi^rz\^^^M^<D:^^(D^^iZs 

b) 6 5 0 (j^S:tf -fe >"t^) CDMrnffi^O^^^^mSottiiTS:^ 

c) JnaiBS-fe > iJ- 60^ HIM a& S Bf © ^ t j^j: o T;5^ & ^ P^ d^i^ia 
25 feT^b. S 2 0 0 2 ©s^lJJ^i^^d^YE S }c;^«3}feit^{C. ^ftS 



wo 03/090980 PCT/JP03/05448 

3 9 

S 2 0 0 2 (Dm^BMffiN Ol^^^m^\ZU. &.±^%^X S 0 16 

s 2 0 0 2<DmMm^i!}^YRs-c^^m^\z\t. &.T<Dmm^n'5<, 

< nsi?-/ h 1 ■^iuu^mmvizmmvrctmMvrcm^(Dif\n^;^}\,m 
^i^(DD3i^>^ h 1 (D^^m^^2 2 (DmMiiLmmmizf!^)ii:^hifs:mmm 

^m^Z^ziT. ^KfM^i^^izI,^. m^(DU:^^y h 1 <D^wm&^2 2 

^ (Dmrn^mmiUfffi ^ s cDngTm-e ^j^v^ttk^ * Tinted 

^^m^^2 2 cDo*^tc(Ri5&i-5 7jc¥tt^x$iliJ::i , i&ttlft^z 

25 ^StlSo 

s 2 0 0 4:\z:^\,>x. mmm^miz^if ^m^±wmm t Bm^ 



wo 03/090980 PCT/JP03/05448 

4 0 

(Dmt. 1 ^(Dm<Dmm\z^\ff^m^±i^'^m(D^i[:mtMmi^^(D± 

10 'A^>xs 2 0 0 6 izm^. mmmu^^L'^t^^^'r^. M^^^^zit. m 

^^^mmiztj^-Dr^L^rnxommzup ^mmmmi^'ij'tvx^M'r^o 
^v:>Ts 2 0 0 8 fcii^^, mtE<DmM^wmmi^m m\^< ummm 
m(^^^m^^2 2 (Dmm^mmiz^i^-^n^m^^t^mmm^x. m 
15 1 1 \,z^'rmi:)^m^'r^m(Dm^^wmmmm) ^> mt^^^mm^m 
mmtmr^i^. s 2 o o e x^mL'r^mmmm^^t-^t>i:) 

' mm^^ibxmtEom^^wmm^?^ mi nzmm'r^mr)in^ 

20 U^iZ^'oX^i^n^'hO tt^o 

^fe, s 0 1 0 (Di^jomitmm\z:^i,^x. m^^mmmm^oy^mm 
^A^^^xs 201 o\zm^. m^(DmM-^^mmnp^\zM^^^<km^m 
25 ^^mmm?^izMT^'Am^s§i^^mmm^(DmM^mmm^^i^m- 



wo 03/090980 PCT/JP03/05448 

4 1 

5 ;^icv^T s 2 0 1 2 tcii^> s 2 0 1 oi^^mhr!L:^^m^m^^nm 
si±'^i. m 1 mm^m\z:^n^ s o i e <d m'^^mm^mm'^ ^ ^ o 



wo 03/090980 PCTAIP03/0S448 

4 2 

5 X^^o 

n 1 mmmmo s2oo8{c*3i.iT. ±^ 3 (D'^m<Dm^^^om'h 
\>(Dx. mmmm(D±^mm\z^'oxm^m^-^i^mmm^'fym^^rc^ 

^x:&^z. S bVi :i tTf^j&v^. b3^;«)^oT, m^mM^Wm 

^JIT. mimm^mxiit. S 2 O O S fc:feViT. ^ffi<^it^^3tPJ^ 

^rc\-^. s 2 0 1 0 iccfev^T. j^m^^ti^^itpma^© z«i 



wo 03/090980 PCT/JP03/0S448 

4 3 

Jc^SjbTV^SnsJ^^y h 1 ^^tfeffl^^ (S 2 0 0 
10 feif'I^^^^^ ( S 2 0 0 6 (Di5[L31) tC d; ^ T^^$ nfcBf ^^©^#0 

w^f^^x^ t^m (footprint) ifi. imm (mmm izmi^-^n^. 

stzsiz. mi. m8mm\zMm^^h<D'e^^\ 
;^\z. :^^m<Dm2 ^mmWi^m 1 2 iLxsm 1 3 *#ML'Ti«0j-rs« 

mi 2 iitm 2 mmmmx(D^-^^mmmmMmm^^Ty u-^^-- 
M?*s« 13:^. &.T\z^mT^m2mmmm<o^^&:mm^^m\t. 

KJ^T^mir^t. ^"T S 2 1 0 0 (;i:fel^iT, ^ l i: l^lit. ± 

25 #: 3 (DM^-t >1t 5 4 lc:«iA}^i?^-r n-k>+f-CD^^mffi (i^aiS^ffi 
^Ift) ^Sgl^J-^JCcfc Om4^UTtfe^±#:3g^^dS!&§. ^V^TS2 102 



wo 03/090980 PCT/JP03/05448 

4 4 

s 2 1 0 2 (Dm^mwz'f)^^ o-^^^^-m-^iz.}-^. &,±^^-Dxm 9 co s 

S 2 1 0 2 om^m^fi^YE Sl!$,^m^\Z\t. o 

5 rut^t^. *i*s 2 1 0 4 \zm^. m i mmmmttmm. ifu-j-^jvm 

;kv^^s 2 10 6 izm^s mimmmmtmm. mmmu^'b^m^ 

10 ^(ri-es 2 1 0 8 fcji^. ^ 1 mmj^mtmm. m^om^^mmm 

^ii-Tfc&M • mm^^tbxm^omm^t^mm^^t^mr^o mis 
iz. mm-^'it^miDmnm^^wmmm^^^mm-^^rz'^om^m^^ 

15 'A^^-^s 2 1 1 0 izm^. 'i^fsiK t^mi^^iSLmmm^miz^^^'^^ 
^ ^mM\zjz-ox. m^<Dm^^mmmm^iz:isn^mmm(DmMm 

20 ^'tT^u, cconf. n3i?-,hijot, MtE(Dmm^mmm^?^±x. 
miznhx^mm(D^^2 2^m^aif^<. mmm^^mmomKnz 

±^,^^m^mnvxv^^^^m^vrcmmu. :i<Dmmiz:^i,^x. mm 



wo 03/090980 PCT/JP03/05448 

4 5 

15 y h i(D^<Dj:'oiz. ^tE<DmM^mmmm^iz^\^^x±i^mm'&mm 
j = i, 2-) ^v. ^mwimo:)mmm^m^i:}i^mm^m\zm^v-^ 

mis^hniMm^mizmmmmm'Pv (Dmm^mMvx. mibm 



wo 03/090980 PCT/JP03/05448 

4 6 

(:$immA-^^^izmmLrzmm^ 10-277969 ^^^mcD^t) ^m\z. 

mi 3\z^ir^^\z. n^m^^wmm^m}zM'r^'jf:m0m-m^^w 
^mmn^^o:)m^mmiim-\zT^o 

J^V^TS2 114lCii^, 12113 \Z^'t<i:-o iz. im^^iirfc^O^^E 

m^^wmmm^\zM-r^'Amm^mM^wmm.^^<DmMiiLm • mm 

'^i^^xs 2 116 izm^. ±m<Disi < :^ibrc}kmmmm^^^mmm 
?h(D^mmm^m^<Dm^-^mmmmjho:>^iLmmmizi^x-t^o 
%^xm9 (D s 0 1 Q coga^iSJi^Ba^^T mm<D^t< s 0 
20 18 \zmts. 

<Dm^\zMWs\^x\^^^u:^y h li)^. im^miz. mmmm^m (S2 
#:3 a)@^3g^i;cDM(D im(Dm(D^itmiii^x<Dmmmmm'^m^^ 



wo 03/090980 PCT/JP03/05448 

4 7 

itm-^ff-f. mnm^^'t^^M^m (s 2 i o e <Dmm) \z^ox^m-^ 

5 ^ 6\zn^^mx^ t^m (footprint) im^ (mmm izm^-^ 

:k\z:$imm(Dmsmmmm^m 1 4 2tr)5M 1 5 ^^rnvrmm-t^o 
10 5^*3, msmmmmi^. mmm^ ©s 0 1 e ©e3fe«^^*i^MS(7) 

^ 1 4 t^. m 3 ^-fe^^MJil^tj-S ® 9 © S 0 1 6 © gB-fittitJt^S 

15 msmmmmjz^i^^'x^t. mi. m2mmmmtmf3:y) . mwiimm^ 
iz. m^^^mmm^(Dmmmm (^:fct^xt!>) ^m^h. m^^w 

i^m^^m^-r^t^^z. ^\z±i^^m (m^iz\t±w<Di^m^<o&: 

20 wm^nm-t^ ^-r. s 2 2 0 0 ic^sv^x, mimnMt^tmm. 

m^xs 220 2\zm^. mmmM<Dm\z:isn^ifu-;'^}vmu^^^ 
^M,-^m^jti^mm<Dm^tMii. mmmmm<Dm\z^^f^^u-7-%)i^m 

26 ti^x^mmT^o -rfsit)"^. mmmi. m2mMmmxu. i#©^ 
^\z^vf^mm±i^mm(D^^hmtBm^m(D±^^mo^i[:mii(om 



wo 03/090980 PCT/JP03/05448 

4 8 

© M ^ ^ b M CO IS ^ ^ m 0 M ^ i b fi ^ u T ^ jse> ^ o 

'VW:^'^ rircmM^mmm^^-^ . mis \z^-rmm t - a t tcc^tt^ 

^L-^tDV) izm^R-^ ^rzi<LW • ^m^^^xm^(DmM^wmmm?^ m 
10 1 s\zm^mmtiz:idn^m^^i^mmmm) ^^M-t^. mfeco^-g: 

^^v^T? s 2 2 0 8 i;njt^, m^mmi^s>^f)-^^fi^. Tf3:t)t,^^o:>m 

S 2 2 0 8 (Dm^i^MffiY E S TaS^^-^fcH. e^TOMS^ff "So 

15 Tfs.tit>> ^-rs 2 2 1 oic:?!^, mimmmmtm^. m^<Dm^^ 
wmmm?fiizn'r^;^mmmmM^wmmmm(DitQM^mmmm^7i}^. 
Bumm^ (mm^^) }z:^n^^wmmm^izMT^^Am^^^^mm 
mmo:>mMiimmmm^tn-m^izf3i^j^-z>iz. :km^mm^^mm 

20 j^^v^Ts 2 2 1 2\zm^. ^im^mmmiimu. :kmi0^^mM^^w 
mm^(D^mmm^m^<DmM-^wmm^?^<D&.mmm^z^X'r^o 

S22 12(Z)^. $>^^^\tS 2 2 0 8 (C^S V^tT^Jg^nfc^^'&JCt^;, 

s 2 2 1 4 ^zm^. m^0mM-^mmmw>^(DiSLmm^\znmi^xm^ 

^ i# JW 0 ^IIS T S _b#: & ft <D P ^ — iSC ^ it- S o 



wo 03/090980 PCT/JP03/05448 

4 9 

JB^±<£feoTS 0 1 6 ®gB&eit5£^a^^Tbv Stf Si CO a: < S 

0 18 \zmt^. 

(s 2 2 0 0 ©MS) iz^^x'^htifujii^mmomitm (mi\:nm) 

10 ii^iZ. m'^l^r:ih<DX^^ t^f^Ta ^LT. ^<D±X. mt^fSii^M 

•^n^hL%\z. mmm\z\t. mm^mmm\zmi^itmr^f3:m^^i^m 
tisir^tsi&^ (footprint) ff^. inmm) tc^jt^n^c 

y h KD^n^nom-^xh^^^^o -hl. ^fi^^ff -s^^-a-tcs 2 2 O 4 
xmrnm^i^'t-^^Mir^ t^iz^-si. >^m^nmx^t. mmmm^^t^^ 

20 f^\z^n^u:^y h KD^'L^o^m^z^^-r^o 

DTj^y h 1 CD^fr^ff J&'S^^fcfa, S 2 2 1 4 (C:feV>T}A> 

1 0 \z:^^^xmi^mi&mmmM^^mmm^:^ibit^mtmm<D^mx. 
■^wmmm^izM-r^±i^^m^^^^ ^<^^mm^iz. m^^^mm 

25 m^\z^t^m^±i¥iiLmm-^ir^j^^iz. mM±^&:U^^it>x% 



wo 03/090980 PCT/JP03/05448 

5 0 

(:^mmAi!)^^\zmmi^rzmm^ 10-277969 ^^^m(D^t) 

^fe, u^^y h 1 o^n^nt^'^m'tizu. s 2 2 1 0 ©f^t:>?3 
10 m2 mmmMiz^n^m i2(ds2iio50^6>s2ii4 (omm^^n 

^r^-^ ^\z. s 2 2 1 0 <Ditt> ^iz. n 2 mmmmiz^n^ s 2 1 1 
o?5^6S2ii4 <Dmm^mnT^ t^ic. 32214 ±fB 

mmmmm^^itmmm^^^^ ^n^m\^^x:;km^mmm%wmmm 

20 m\f^m^^^. m^<Du^y h(D^m^. n^j?-/ f<^3si&&i3^-r^ 

^mmv-o-^. ^pis.< iL%'mm^^mmm.(r>my)\zMWiVx^^^u^v 
hi}^. (,^mmmm) \z. mmm.m^^ (s2 2oo(^)Ma) \z 

25 ^mm.\znm^^) }iB^^m<D}iwmm(o^^m {ummm'^itxxD 
m\:mx z.nn.mY.^^zm'^'r ^) t UT©^#iine«^^^ 



wo 03/090980 PCT/JP03/05448 

5 1 

iz) mrcf3:m^^mmmm^tm^±^&:m^^^ (Hit) r^tt% 
(footprint) i^m immm izm^-^n^^f>\zLx%s, 

s 2 2 0 OT?^je>e.n^fi^±#:^#f^. ®tejiDi^&<j*i^Ji#^^T^ 

25 ^ » 



wo 03/090980 PCT/JP03/05448 

5 2 

^5^^© H U :7 b^MIETS J;^ fcbfco $e>J;::. tfeja^c J; o >^A"f 

mi m4:m^mmm\z^n^m^ © s o i e © sBssiijeMs 

HI 1 6 ^^nm 1 7 ^ffiViT, m4^JEJ^«gt;n:^ttS|^ 9 (D S 0 1 6 

Miz. ^^i^^ s 2 3 0 2 i,z^\,^x^Ml^ft.^^^mmMJi^&miO:>m 



wo 03/090980 PCT/JP03/05448 

5 3 

ji^m^^^w^m^^itt/ho coMat^, mi 7 o^uy i/ s o 2xmn 

mmm^±i^i^m^iz^iir^mmm • nrnmiz^m-r^-^^. absv^^s, 
±i$^i^m^iz:^if ^mmm • Mmm^Mmm^>i)-<DiiLm.iz^n^iim 

15 la 1 8 (a) ^^zsm 18 ( b ) tcist-T J: 5 iz. iMmm'ty 

m-^>^mmm^u-;'{jvmmj^mmmizu. mmm^ >^izi^mr^ 
mioiz^^Mmm^^t^^^n^fit^ mm^^mm±i^mmm\zu. m 
20 i:\zj^^mmmm^f}^^^nf3i^^<, m^x. uamm±>'^mmmi^x:t- 

nso -^^^ miB (a) m^±^'^m\zmm'^^i^\^^m'^> mis 
(b) m^±i^mmizmm z.ti^m^±i^mmm^. 

—■^^ mis (a) :fectafia 18(b) \z^'t^5\z. 



wo 03/090980 PCT/JP03/05448 

5 4 

10 \zm^-^ti^^u—;'^}vmm?^ti^iEL^\f^tmc mm<ou-^y h lom 
mx;^^mM-^mmmm?^±xmmm^m^\zmmi^x\^^^ti^y h i 

m<Dm^<Dmmm^^'i>^t>^\z. m^m^^-mmmm^^i^iz. 

vtc^^^x. mM±^mmi^^jEV< . f)>^mmm±>'^(D^m^\zm 
mti^TSinnits HIS (a) i,z^t^v\z. mmmmMt!-i}umm.tm^ 
20 mmmi: mmmt^t.-^T^o 

^tiizMh. mi&m±>-^(D^mm\zmmi!)^f3:<x^. m^jii^^^ 
\zmmi>^^n^t. mis (b) \z^-r^^\z. mBmMMijiammo^m 

25 



wo 03/090980 PCT/JP03/05448 

5 5 

'•'^A 2 

5 0 18(a) ^^xSn 18 ( b) {d^-T m'^M.tiMMUiim 
a J D 5i m ^ ^ ^ CO tK ^ ^iK 5^ 

= -taii( fi^ji#:^^^M^^ )*mti%imm 

•■■^4 3 

20 

S 2 3 0 0 ©i&^fCM-S i:. ^?:4 2 ^ffi V^T. m^CDmm iM^iZit. 



wo 03/090980 PCT/JP03/05448 

5 6 

m^^rcm^m^'T^z.iziz^i), mmi>^<ti±>'^\^oyh (z^^-i 

^mm^. fuy^3 5Qizx. mm.±^^^^^m^^x ^u-/^}vmu 
15 'Ai^^x. mmmM±L^'^mmmMm\z^-^ > Kb 1 7 (D-ifu y ^ 

3 0 9 xmi:>tcm.^:f'^ y ^ 3 0 s \zx ^u — ;'^}V±i^M=mM<o^i 
e>MC, ^©M^mcDtt (::;^oyi7 3 0 8 <Dmij) ^':fny ^ 3 1 0 

m^^) xm^'r^^t\zj;:.^mr^fsimM±^^meestm ^^se)^, 

z^^-i ut>^<D \i V y h («3S>^¥-r n-k>+f- H U 7 b) ^±IBO 



wo 03/090980 PCT/JP03/05448 

5 7 

ft. X (Y) mmz^ v±y^(D ]^ V y h (Dmm^^n y 

^fc. S^, n^i^y h 1 ©#»^^f^mi^fc«, 3 (Z)±Tij* 

MScoglz ZJWrffiv? Y-r Dir >+h<D^ liS^mift cootie ifiVMii)^ 
J:oT. 1 9 tr^-r J: -5 ^ □ -k >iJ-<D:^ 3i^;^tBflt ^ D 

glz ®J^MM;0«:*:€-Vi^tcft. SI5>^-r > Ka 5^/jN$<t" S^^. 



wo 03/090980 PCT/JP03/05448 

5 8 

b T t> ^ » 

Bm^^<D{}>r3i< ii^\f^^ni!)^^miz^ib&n^±i^mi&mm(Dmw.m 

10 ^t>0 ^^$>^^^u±^s <D±T:^\&]m^t)r) ^^(D^nmii)^±^^^m 

KaSr/jNS<, Vita: 0 fc^3fr§CDj5«^Vio 

izmm^ti^ifo-z^ji^mmmid^jEi'^^tsft^tiiVrc^'v. mumM-^n 
20 rcifu-;'^}vmm^±'VMnm^\zm^-$'^^'c>izMmhT^^?>o 
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